Mutagenesis suggests several roles of Snu114p in pre-mRNA splicing.
Snu114p, a yeast U5 small nuclear ribonucleoprotein (snRNP) homologous to the ribosomal GTPase EF-2, was recently found to play a part in the dissociation of U4 small nuclear RNA (snRNA) from U6 snRNA. Here, we show that purified Snu114p binds GTP specifically. To test the possibility that binding and hydrolysis of GTP by Snu114p are required to stimulate the unwinding of U4 from U6, we produced several mutations of Snu114p. Residues whose mutations led to lethal phenotypes were all clustered in the P loop and in the guanine-ring binding sequence (NKXD) of the G domain, which in elongation factor-G is required for the binding and hydrolysis of GTP. An arginine residue in domain II, which in EF-G forms a salt bridge with a residue of the G domain, when mutated in Snu114p (R487E), led to a temperature-sensitive phenotype. The substitution D271N in the NKXD sequence is predicted to bind XTP instead of GTP. Spliceosomes containing this mutant, isolated by affinity chromatography after heat treatment, retained U4 snRNA paired with the U6 snRNA. U4 snRNA was released efficiently only when these arrested spliceosomes were reactivated by lowering the temperature in the presence of a mixture of ATP and XTP. Because non-hydrolyzable XTP analogues did not consent the release of U4, we conclude that the release requires hydrolysis of XTP. This suggests that Snu114p needs GTP to influence, directly or indirectly, the unwinding of U4 from U6. An additional role for Snu114p is also demonstrated: after growth of the D271N and R487E strains at high temperatures, we observed decreased levels of the U5 and the U4/U6.U5 snRNPs. This indicates that, before splicing, Snu114p plays a part in the assembly of both particles.